Scientometric analysis of research productivity of IIT(ISM) Dhanbad by Kumar, Satish
University of Nebraska - Lincoln 
DigitalCommons@University of Nebraska - Lincoln 
Library Philosophy and Practice (e-journal) Libraries at University of Nebraska-Lincoln 
September 2020 
Scientometric analysis of research productivity of IIT(ISM) 
Dhanbad 
Satish Kumar 
Indian Institute of Technology(ISM) Dhanbad, sklisc@gmail.com 
Follow this and additional works at: https://digitalcommons.unl.edu/libphilprac 
 Part of the Library and Information Science Commons 
Kumar, Satish, "Scientometric analysis of research productivity of IIT(ISM) Dhanbad" (2020). Library 












Abstract: The study is aimed to analyze the research productivity of the Indian Institute of 
Technology (ISM) Dhanbad for a period of twenty years during 2000-2019. The purpose of 
this study is to evaluate the research performance of IIT(ISM) Dhanbad. For this study, the 
data was harvested from Clarivate Analytics Web of Science (WoS) bibliographical database, 
and further analysis was done with various prospects to know the high prolific authors and 
areas of research intrest. 6,962 research papers have been published over 20 years in which 
5,201 research publications are in referred research journals, and rest of the research 
publications are in conferences, symposiums, bulletins, reviews etc.  Different analysis and 
visualization software were used to analyze the data. The paper reveals quantitatively total 
research productivity of the institution in terms of the number of articles, citations, 
collaboration, h-index, source journals etc. Findings also indicate the publication pattern, 
degree of collaboration as well as the nature of the research activities carried out. 
 
Key Words: Research Productivity, Scientometrics, Bibliometrics, Citation Analysis, 
IIT(ISM). 
1. Introduction 
Research is an integral part of an intellectual society since the very beginning of human 
civilization. Research is the necessity for further development. It shows the quality of output 
for implementation as well as gives scope for further improvement. Research is a systematic 
scientific investigation process that is carried out to discover new facts or to obtain new 
information that is required to solve a specific problem. Research is an essential activity of 
the higher academics and is often seen as the second most valued & important part of 
academics after teaching. Research productivity is, therefore, a concrete measure of academic 
performance, and research often determines the status of an academic by peers too. 
 The measurement of the institutional research productivity helps to identify the faculty’s 
research interest, institutional ranking and reputation of the institute. The research 
productivity of academic staff has usually been measured by the number of research papers 
published, conference paper presentations, and research projects awarded within a definite 
period. The research assessment is often carried out by funding agencies in order to identify 
the research capability of potential scientists and their institutions to achieve the targeted 
objectives/goals of the research funding agency. Generally, research productivity is positively 
linked to promotion in career, hike in salary and the increased societal position & prestige of 
the academicians. Generally, a scientist with higher status is more likely to have published in 
high impact journals than a scientist with a low level. In the same way, the performance of an 
institution is also measured to know the quality of academics among peer institutions. It also 
gives a glimpse to the students, faculties and funding agencies to identify the best institution. 
Keeping this in mind, many ranking agencies are rating the institutions nationally as well as 
internationally. Research productivity is a significant parameter in these rankings. Now, 
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observing the importance of this vital factor in ranking, the institution has given more 
focused on increasing their research productivity. 
2. Review of Literature 
Review of relevant literature is an essential aspect of research. It gives a path and direction to 
the researcher; what has been done so far on a specific topic of interest and what type of 
research is trending. The scientometric analysis of research productivity has been done in 
different aspects of an individual scientist, institutions, region, nation, continent, subject, 
journals etc. The present study is focused on the research productivity of an institution.  
Gupta and Dhawan1 (2008) conducted the scientometric study of Physics at institution level 
in India. The authors have attempted to discover the High Productive Institutions (HPI) in 
physics using several scientometric indicators. The index of scientific citations was used from 
the WoS database source and the period of study was 1993-2001. Varghese and Jinju2 (2009) 
have studied the research productivity of Rajiv Gandhi Biotechnology Center's (RGCB) 
publications since its beginning. The study was focused on the distribution of productivity by 
gender, department, collaboration, preferred channels, authors and journals. Kumar and 
Mallikarjun3 (2011) conducted the citation analysis of the doctoral thesis of Indian Institute 
of Management, Ahmadabad. The research covered the annual productivity of dissertations 
by different departments, the type of sources cited, the citation of journals, the most cited 
journals, the distribution of journals etc. The authors applied the Bradford’s Law to identify 
the core journals. Angadi4 et al. (2012) have researched to quantify the publications 
productivity behaviour of University of Madras. It was investigated to find out the 
productivity of the publication per year, the pattern of authorship, domain wise contribution, 
the total number of authors, degree of collaboration and the preferred channels of 
communication. Jange, Angadi and Bandi5 (2016) analyzed the research productivity of the 
University of Gulbarga for the period 1989-2014 as per the Web of Science (WoS) data 
source. The productivity of research shown publications as well as citations received during 
the same period. The evaluation of research productivity has highlighted the contribution of 
the University and individuals scientist. Research has shown that the authors have used 
various publications sources to publish their research results. It was concluded that the 
University should use other indicators also to get well ranked globally. Mahadeva, 
Shashikiran and Gowda6 (2017) carried out a scientometric study of IIT Kharagpur 
publications for 2004-16 using the Indian Citation Index (ICI) bibliographic database. The 
study analyzed the growth of research on different metrics. One thousand four hundred 
seventy-seven papers bibliographical data was retrieved from the ICI database for 13 years. 
The annual growth of publications, authors, subject categories, document types and citation 
received was measured. Kumar7 (2018) conducted a scientometric study of ARIES, Nainital 
based on the productivity of research publications. The study was focused on evaluating the 
research performance of ARIES scientist. The data were collected from the Web of Science 
(WoS) and analyzed for the 15 years from 2001-2015. Five hundred seventy-four research 
papers were published, in which 510 research papers were published in peer-reviewed 
journals and 64 research publications in conferences, symposia, bulletins, etc. The paper 
revealed the collaborating countries, institutions and funding agencies for research. The 
results also showed the publication pattern, the degree of collaborating and the nature of the 
research activities carried out. Kumar8 (2019) studied the research productivity of NIRF 
ranked top ten institutions of India and further analyzed the productivity of the first ranked 
institute, Indian Institute of Science, Bangalore in terms of year-wise publications, prolific 
authors, source journals, degree of collaboration, highly cited papers, publication pattern etc. 
for the period 2014-18. 
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Based on the above-reviewed literature, It can be summarized that the several scientometric 
studies have been done so far to assess the quantitative performance of an individual author, 
subjects, organization, region, nation, the continent as well as the world to draw a concrete 
conclusion on a topic to help the stack holders, govt. and policymakers. 
 
3. The Institute Profile: Indian Institute of Technology (ISM) Dhanbad 
 
The Indian School of Mines, Dhanbad was formally established and inaugurated on 9th 
December 1926 by Lord Irwin, the then Viceroy of British India to address the need for 
trained human resources related to mining activities in the country with disciplines of Mining 
and Applied Geology in line of Royal School of Mines, London. In 1967, the institute was 
granted the status of a deemed to be University under Section 3 of UGC Act, 1956. In the 
year 2016, the institute was converted into Indian Institute of Technology by an act of 
parliament of India (under Institute of Technology Act, 1961) and rechristened as “Indian 
Institute of Technology (Indian School of Mines) Dhanbad”.  Since its inception, the institute 
has undergone significant expansion in its activities over the period, and presently it can be 
considered a pioneer technical education institution. The institute has 18 academic 
departments and 14 research centre. The institute offers B. Tech, M. Tech, Integrated M. 
Tech. (Dual Degree), M.Sc., M.Sc. Tech., MBA, PhD and D.Sc. degree in different subjects.9 
4. Objectives 
The following objectives have been kept in mind while doing the study: 
1. To find out the annual research growth of IIT(ISM) publications during the last 
twenty years from 2000 to 2019. 
2. To examine the authorship pattern in research publications. 
3. To find out the most collaborating institution and country in research publications. 
4. To know the funding agencies for project-based research. 
5. To find out the most prolific author of the institute. 
6. To examine the prolific source journals for publication. 
7. To find out the highly cited papers, citation received & H-Index of the prolific authors 
as well as the institution. 
8. To know the degree of collaboration among the authors in the publications. 
 
5. Statement of the Problem 
The present study was carried out based on two queries as follows: 
❖ What was the research productivity of IIT(ISM) Dhanbad in the last twenty years? 
❖ What was the quality of research in terms of publications, citations, collaborations, 
authorship pattern, preferred source journals, H-Index of faculties and institute in the 
last twenty years? 
6. Scope and Limitation of the study 
The scope of this study is to examine the research output of IIT(ISM) Dhanbad in terms of 
referred publications during the period 2000-2019. The study is limited up to the research 
publications indexed in SCIE, SSCI, A&HCI, CPCI-S and CPCI-SSH. 
7. Data Source and Methodology 
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The data was harvested from a well accepted bibliographic indexing database, “Web of 
Science”10. The Advanced search option was used with the search string “OG= Indian 
Institute of Technology Indian School of Mines Dhanbad” and period 2000 to 2019. A total 
of 6962 publications result were shown. The bibliographic data was retrieved in a different 
format for data manipulation and analysis. Various scientometric visualization tools viz. 
Bibexcel, pajek, VOSview etc. were used to draw a meaningful conclusion.  
8. Data Analysis and Interpretation 
8.1 Year Wise Research Output 



















2000 36 (0.52%) - 458 12.72 432 12 
2001 53 (0.76%) 47.22 % 544 10.26 539 13 
2002 42 (0.60%) -20.75% 982 23.38 929 16 
2003 37 (0.53%) -11.9% 452 12.22 410 12 
2004 40 (0.57%) 8.11% 581 14.53 565 14 
2005 53 (0.76%) 32.5% 750 14.15 720 15 
2006 47 (0.67%) -11.32% 455 9.68 443 11 
2007 51 (0.73%) 8.51% 696 13.65 662 15 
2008 63 (0.90%) 23.53% 852 13.52 842 18 
2009 74 (1.06%) 17.46% 965 13.04 912 18 
2010 113 (1.62%) 52.7% 2155 19.07 2097 25 
2011 146 (2.10%) 29.2% 2519 17.25 2408 27 
2012 211 (3.03%) 44.52% 2804 13.29 2578 27 
2013 309 (4.44%) 46.45% 4218 13.65 3802 33 
2014 402 (5.77%) 30.1% 5451 13.56 4722 33 
2015 680 (9.77%) 69.15% 8099 11.91 6920 40 
2016 1024 (14.72%) 50.59% 9459 9.24 8316 36 
2017 1083 (15.56%) 5.76% 7224 6.67 6240 30 
2018 1306 (18.76%) 20.59% 4818 3.69 4188 23 
2019 1192 (17.13%) -8.73% 1556 1.31 1376 12 
Total 6962 (100%) 21.68% 55038 7.91 39009 72 
Table -01: Growth of Publications 
 

















IIT-ISM Publication over the years
5  
 
From the table-01, it can be seen that IIT(ISM) Dhanbad research productivity has grown 
significantly since the year 2000 from just 36 papers to 1306 paper in the year 2018 and 1192 
papers in 2019. It is a notable increase in research productivity in terms of number. The year 
2018 publication was more than square power to the publication of the year 2001 
(362=1296<1306). The institute research productivity has grown almost 36 times since 2001. 
The highest ACPP was recorded 23.38 in the year 2002, followed by 19.07 and 17.25 in the 
year 2010 and 2011 respectively. The recent year citations and ACPP are less, which may 
increase eventually over the period. Highest citation received for the year 2016 (9459) 
followed by 2015 (8099). Highest H-Index was recorded for the year 2015 (40) followed by 
2016 (36). The highest CAGR was 69.15% in the year 2015, followed by 52.7% and 50.59% 
in the year 2010 and 2016 respectively. The negative CAGR was recorded for the year 2002 
(-20.75%), 2003 (-11.9%), 2006 (-11.32%) and 2019 (-8.73%). The citations received were 
always more than the citing articles which give a positive impact. The average CAGR 
21.68%, ACPP 7.91 and H-Index 72 was recorded for the publications during 2000-2019. 
The graph-01 shown above also indicates an notable raise in research productivity during this 
period. 
The strength of faculty in the year 2019 was 296 at IIT(ISM) Dhanbad. So, the Productivity 
Per Capita (PPC) in the year 2019= Total no. of publication / no. of faculty =1192/296= 4.03 
which means an average four research publications was produced by each faculty member in 
the year 2019. The average Citations Per Capita (CPC) during the year 2000 to 
2019=55038/296=185.94, which means each faculty received an average of 186 citations 
during 2000-2019. 
 
8.2 Open Access 
Publications Accessibility No. of Publications Percentage 
Open Access 656 9.42% 
Paid Access 6306 90.58% 
Total 6962 100% 
Table-02:Accessibility of Publications 
 
Graph-02: Accessibility of Publications 
IIT(ISM) Dhanbad has published 656 (9.42%) papers in open access journals whereas 6306 
(90.58%) in paid access journals. Most of the faculties preferred to publish their research 
output in subscription-based access journals. The Institute should focus on publishing in open 
access journals so that the wider scholar community may have access to its research output 







Open Access Paid Access
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Article 5201 74.71 % 
Proceedings 
paper 1586 22.78 % 
Review 152 2.18 % 
Correction 41 0.59 % 
Editorial 
material 19 0.27 % 
Meeting 
abstract 8 0.12 % 
Retracted 
publication 8 0.12 % 
Letter 6 0.09 % 
Table-03 and Graph-03: Type of Published papers 
IIT(ISM) Dhanbad has published 5201 (74.71%) research papers as journal articles, 1586 
(22.78%) as conference papers, 152 (2.18%) as review articles, 41 (0.59%) correction, 19 
(0.27%) editorials, 08 (0.12%) meeting abstract, 06 (0.09%) letter and 08 (0.12%) retracted 
publications during 2000-2019. The majority of publications are journals articles as usual 
followed by conference papers. 
 
8.4 Top Twenty Areas of Research  
S.N. Areas of Research* Publications Percentage 
1 Engineering 2770 39.79 % 
2 Physics 965 13.86 % 
3 Computer Science 865 12.43 % 
4 Chemistry 783 11.25 % 
5 Materials Science 729 10.47 % 
6 Telecommunications 547 7.86 % 
7 Optics 536 7.70 % 
8 Energy -Fuels 485 6.97 % 
9 Geology 475 6.82 % 
10 Environmental Sciences  401 5.77 % 
11 Mechanics 325 4.67 % 
12 Mathematics 323 4.64 % 
13 Mining Mineral Processing 157 2.25 % 
14 Metallurgy  144 2.07 % 
15 Instrumentation 143 2.05 % 
16 Water Resources 133 1.91 % 
17 Automation Control Systems 126 1.81 % 
18 Thermodynamics 119 1.71 % 
19 Geochemistry & Geophysics 110 1.58 % 
20 Polymer Science 91 1.31 % 

















Graph-04: Areas  of Research 
 
Being a technical institution, IIT(ISM) Dhanbad has engineering as the primary focus area of 
research. Most of the areas of research under the top twenty subjects are related to 
engineering. Physics and Chemistry have 965 (13.86%), 783 (11.25%) publications 
respectively whereas Mathematics has 323 (4.64%) publications. 2770 (39.79%) papers are 
published in core engineering as per WoS subject catagorization followed by physics, 
Computer Science, Chemistry, Material Sciences, Telecommunications, Optics, Energy -
Fuels, Geology, Environmental Sciences, Mechanics, Mathematics, Mining Mineral 
Processing, Metallurgy, Instrumentation, Water Resources, Automation Control Systems, 
Thermodynamics, Geochemistry & Geophysics and Polymer Science respectively under top 
twenty areas of research. 
 
Graph-05:Key Word Clustering 
The Key-word clustering graph shown abve represents the connectivity of different research 





























































































































































8.5 Top Twenty Research Funding Agency 
S.N. Research Funding Agency Country Publication Percentage 
1 DST India 664 9.54% 
2 UGC India 330 4.74% 
3 CSIR India 244 3.50% 
4 DAE India 107 1.54% 
5 MHRD India 65 0.93% 
6 MES India 37 0.53% 
7 Slovak Research and 
Development Agency 
Slovak Republic 16 0.23% 
8 King Saud University UAE 15 0.21% 
9 European Commission-JRC Italy 13 0.18% 
10 NSF  USA 13 0.18% 
11 NNSF  China 12 0.17% 
12 Research Chairs  South Africa 11 0.16% 
13 DBT India 10 0.14% 
14 European Union Centre Belgium 10 0.14% 
15 University of The Free State  South Africa 9 0.13% 
16 MoC India 8 0.11% 
17 NOAA  USA 8 0.11% 
18 Universidade De Coimbra  Portugal 7 0.10% 
19 ISRO India 7 0.10% 
20 MEXT  Japan 7 0.10% 
Table-05: Research Funding Agencies 
 
Graph-06: Research Funding Agencies 
IIT(ISM) Dhanbad received maximum research grants from DST, GOI to produced 664 
(9.54%) papers followed by UGC, CSIR and DAE grants for 330 (4.54%), 244 (3.50%) and 
107 (1.54%) publications respectively during 2000-2019. MHRD, DBT, MES, MoC and 
ISRO, GOI are five other major research grant funding agencies from India under top twenty 
agency. Slovak Research and Development Agency, Slovak; King Saud University, UAE; 






























University of The Free State, South Africa; NOAA, USA; Universidade De Coimbra, 
Portugal and MEXT, Japan are the research funding agencies under top twenty who has 
sponsored the research projects. It can be seen from the table-05 that major research grant 
funding agencies are different departments/agencies of Government of India and very few 
research grants were received from foreign agencies during 2001-2019. 
8.6 Top Twenty Research Collaborating Institutions  
S.N. Research Collaborating Institution Research Publications Percentage 
1 CSIR Labs 647 9.29% 
2 IIT Kharagpur 150 2.15% 
3 Jadavpur University, Kolkata 93 1.33% 
4 IIT Delhi 88 1.26% 
5 Asansol Engineering Collage 80 1.15% 
6 DST, GOI 75 1.07% 
7 BIT Mesra, Ranchi 68 0.98% 
8 BHU Varanasi 63 0.90% 
9 University of Calcutta, Kolkata 58 0.83% 
10 ISRO, GOI 55 0.79% 
11 IIT Roorkee 52 0.74% 
12 KIIT University, Bhuvaneswar 50 0.72% 
13 JNU New Delhi 46 0.66% 
14 IIT Bombay 44 0.63% 
15 IIEST, Shibpur 42 0.60% 
16 IIT Kanpur 41 0.59% 
17 IUAC, New Delhi 39 0.56% 
18 IIT BHU Varanasi 38 0.54% 
TATA Steel Ltd. 38 0.54% 
19 NIT Durgapur 37 0.53% 
20 BARC, Mumbai 34 0.49% 
Table-06: Research Collaborating Institutions 
The Indian Institute of Technology (ISM) Dhanbad has produced highest 647 (9.29%) 
publication in collaboration with CSIR Labs (DSIR, GOI) followed by 150 (2.15%) with IIT 
Kharagpur, 93 (1.33%) papers with Jadavpur University, 88 (1.26%) papers with IITD and so 
on. In the top twenty research collaborating institutions, six were the IITs. It also has 
collaborative research with industry and published 38 articles in collaboration with Tata  
 
Graph-07: Research Collaborating Institutions 
647
150
93 88 80 75 68 63 58 55 52 50 46 44 42 41 39 38 38 37 34
Collaborative Research institutions  
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Steel Ltd. Among the top twenty collaborating institutions, 02 state university (CU & JU, 
Kolkata) and 03 private institutions (Asansol Engg. College, BIT Mesra and KIIT) were also 
seen. IIT(ISM) Dhanbad has no collaborative research with any foreign institution among top 
twenty collaborating institutions that show Institute faculties prefer to collaborate with Indian 
institutions. 
8.7 Top Twenty Research Collaborating Country 
S.N. Research Collaborating Institution Research Publications Percentage 
1 USA 158 2.27 % 
2 South Korea 86 1.23 % 
3 Germany 68 0.97 % 
4 China 62 0.89 % 
5 Saudi Arabia 61 0.88 % 
6 South Africa 49 0.70 % 
7 Czech Republic 45 0.65 % 
8 England 43 0.62 % 
9 Slovakia 41 0.59 % 
10 Australia 40 0.57 % 
11 Canada 38 0.55 % 
12 Singapore 36 0.52 % 
13 Italy 35 0.50 % 
14 France 33 0.47 % 
15 Malaysia 32 0.46 % 
16 Japan 26 0.37 % 
17 Poland 25 0.36 % 
18 Taiwan 24 0.34 % 
19 Russia 23 0.33 % 
20 Portugal 21 0.30 % 
Table-07: Research Collaborating Country 
 
Graph-08: Research Collaborating Country 
The USA was the most research collaborating country, and IIT(ISM) Dhanbad has published 
158 (2.27%) papers with the USA followed by South Korea 86 (1.23%), Germany 68 

























Republic 45 (0.65%) and so on. Among the top twenty, IIT(ISM) Dhanbad has collaboration 
with seven Asian Countries and thirteen western countries during 2000-2019. 
 8.8 Top Twenty Prolific source Journals 
S.
N. 





TC ACPP CA H-
Index 
1 Journal of Geological Survey 
of India 
96 (1.38%) 0.994 Q4 369 3.84 324 10 
2 RSC Advances 77 (1.11%) 3.049 Q2 1573 20.43 1424 22 
3 Wireless Personal 
Communications 
71 (1.02%) 0.929 Q4 292 4.11 282 9 
4 Optik 63 (0.91%) 1.914 Q3 433 6.87 367 13 
5 Microwave and Optical 
Technology Letters 
58 (0.83%) 0.933 Q4 333 5.74 282 11 
6 International Journal Of RF 
and Microwave Computer 
Aided Engineering 
55 (0.79%) 1.472 Q3 200 3.64 165 7 
7 Advances in Intelligent 
Systems and Computing 
47 (0.67%) 0.54# Q3 100 2.13 99 5 
8 Energy Sources, Part A: 
Recovery, Utilization And 
Environmental Effects 
46 (0.66%) 0.894 Q4 135 2.96 115 6 
9 Current Science 41 (0.59%) 0.756 Q3 143 3.49 143 6 
Journal of Earth System 
Science 
41 (0.59%) 1.104 Q4 134 3.27 127 7 
10 Arabian Journal for Science 
and Engineering 
40 (0.57%) 1.518 Q3 197 4.93 180 8 
11 Materials Research Express 39 (0.56%) 1.449 Q3 77 1.97 73 4 
12 Environmental Earth Sciences 38 (0.54%) 1.871 Q3 283 7.45 253 9 
Journal of Alloys and 
Compounds 
38 (0.54%) 4.175 Q1 635 16.71 603 16 
Journal of Petroleum Science 
and Engineering 
38 (0.54%) 2.886 Q1 555 14.61 515 12 
13 ChemistrySelect 37 (0.53%) 1.716 Q3 140 3.78 129 7 
14 Arabian Journal of 
Geosciences 
36 (0.52%) 1.141 Q4 129 3.58 126 6 
15 International Journal of 
Electrical Power & Energy 
Systems 
35 (0.50%) 4.418 Q1 1035 29.57 846 18 
16 Communications in Statistics- 
Theory and Methods 
34 (0.49%) 0.424 Q4 109 3.21 75 5 
17 Environmental Monitoring and 
Assessment 
31 (0.44%) 1.959 Q3 641 20.68 574 15 
18 New Journal of Chemistry 30 (0.43%) 3.069 Q2 347 11.57 335 11 
19 International Journal of 
Geomechanics 
29 (0.41%) 2.450 Q2 171 5.90 132 9 
Petroleum Science and 
Technology 
29 (0.41%) 1.070 Q3 202 6.97 186 8 
20 AEU-International Journal of 
Electronics and 
Communications 
28 (0.40%) 2.853 Q2 308 11.00 295 10 
Total 1077(15.4%) 1.789 - 8541 7.93 7214 37 
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(JIF* = Journal Impact Factor-2018, TC = Total citations received, ACPP = Average Citation per paper, 
CA=Citing Articles, # CiteScore.) 
Table-08: Source Journals 
The top twenty most prolific journals have published 1077 (15.4%) articles during the year 
2000-2019. ‘Journal of Geological Society of India’ is the most productive journal among the 
top twenty prolific journals and has published 96 (1.38%) articles followed by RSC Advances 
77 (1.11%) articles and Wireless Personal Communications 71 (1.02%) articles. Other 
prolific journals among top twenty have published less than 1% of the total publications 
during 2000-2019. ‘International Journal of Electrical Power Energy Systems’ has highest 
impact factor (4.418) among the prolific top twenty journals; have published 35 (0.50%) 
articles and also scored highest ACPP (29.57). Among most prolific journals, two journals 
have JIF more than 4; one journal have JIF more than 3; four journals have JIF more than 2; 
ten journals have JIF more than 1, and remaining journals have less than one impact factor. 
Among the most prolific source journals, three journals are from Quartile 1 (Q1) category, 
four journals from Q2 category, ten journals from Q3 category and seven journals from Q4 
category. The average Impact Factor was calculated 1.789 for the top twenty prolific journals 
and had 7.93 ACPP. The H-Index for 1077 papers of the prolific journals was recorded 37. 
 
 8.9 Top Twenty Prolific Authors 
S.
N. 













1. Mandal, A Petroleum 
Engg. 
149 (2.14%) 2591 17.38 1668 28 
2 Chaudhary, RK ECE 139 (1.98%) 
 
557 4.01 339 12 
3 Rai, VK Physics 134 (1.92%) 2810 20.97 1474 30 
4 Gupta, S Mathematics 130 (1.87%) 922 7.09 497 18 
5 Gangwar, RK ECE 124 (1.78%) 522 4.45 347 13 
6 Dwari, S ECE 122 (1.75%) 588 4.82 478 13 
7 Chattopadhyay, A Mathematics 121 (1.74%) 1014 8.38 436 18 
8 Jana, PK CSE 113 (1.62%) 1519 13.44 1035 20 
9 Upadhyay, RK Mathematics 108 (1.55%) 847 7.84 589 16 
10 Pal, S Chemistry 107 (1.53%) 3326 31.08 2217 34 
11 Mukherjee, V Electrical 
Engg. 
99 (1.42%) 1604 16.2 1220 22 
12 Raghuwanshi, SK ECE 96 (1.38%) 395 4.11 211 9 
13 Sadhu, PK Electrical 
Engg. 
89 (1.28%) 251 2.82 213 7 
14 Sharma, PK Physics 87 (1.25%) 1102 12.67 922 22 
15 Biswas, GP CSE 84 (1.21%) 977 11.63 677 17 
16 Chattopadhyaya, S Mech. Engg. 81 (1.16%) 561 6.93 464 12 
17 Antony, B Physics 80 (1.15%) 499 6.24 215 13 
18 Thangavel, R Physics 79 (1.13%) 558 7.06 481 14 
19 Madhuri, R Chemistry 78 (1.12%) 1036 13.28 856 21 
20 Kumar, J ECE 76 (1.09%) 171 2.25 135 6 
Total  1989 
(28.56%) 
19728 9.92 12924 54 
Table-09: Prolific Authors 
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Mandal, A produced the highest number of publications (149) among the top twenty most 
prolific authors followed by Chaudhary, RK (139), Rai, VK (134), Gupta, S (130), Gangwar, 
RK (124) and so on.  Pal. S, Department of Chemistry has received highest citations (3326), 
highest ACPP (31.08) and Highest H-Index (34) among the prolific authors. Among the top 
twenty most prolific authors, five authors belong to the department of Electronics & 
Communication Engineering (ECE),  four authors from the Department of Physics, three 
authors from the Department of Mathematics, two authors from the Department of 
Chemistry, Electrical Engineering and Computer Science & Engineering; and one prolific 
author was from the Department of Petroleum and Mechanical Engineering. The top twenty 
prolific authors have produced 1989 (28.56%) publications with 9.92 ACPP and H-Index 54 
during 2000-2019.  
 
Graph-09: Co-Authorship Analysis 
Co-Authorship analysis graph indicates the collaboration network among the prolific authors 
of the institute during 2000-2019. 


























































































2000 10 11 11 4 0 0 0 36 0.72 
2001 12 23 13 2 2 1 0 53 0.77 
2002 6 21 7 4 3 1 0 42 0.86 
2003 15 11 7 2 2 0 0 37 0.59 
2004 12 18 8 1 0 1 0 40 0.70 
2005 7 27 13 5 1 0 0 53 0.87 
2006 8 14 15 5 4 1 0 47 0.83 
2007 6 18 16 7 4 0 0 51 0.88 
2008 4 27 16 11 4 0 1 63 0.94 
2009 4 26 20 14 6 3 1 74 0.94 
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2010 5 34 39 23 7 5 0 113 0.96 
2011 13 39 39 37 7 7 4 146 0.91 
2012 6 63 85 31 18 5 3 211 0.97 
2013 6 92 100 67 22 12 10 309 0.98 
2014 5 109 151 70 31 21 15 402 0.99 
2015 6 236 225 104 55 17 37 680 0.99 
2016 8 329 345 184 84 40 34 1024 0.99 
2017 10 345 322 192 111 52 51 1083 0.99 
2018 6 383 421 161 120 160 55 1306 0.99 


















Table-10: Authorship pattern 
IIT(ISM) Dhanbad has published 157(2.25%) papers in single authorship, 2118 (30.42%) 
papers in two authorship, 2262 (32.49%) papers in three authorship, 1167 (16.76%) papers in 
four authorship, 603 (8.66%) papers in five authorship, 383 (5.50%) papers in six authorship 
and 272 (3.91%) papers in more than six authorship. The three authorship publication trend 
recorded highest during 2000-2019 followed by two authorship and four authorship 
publications respectively. The single authorship is minimal. About 80% of research 
publications are in two, three and four authorship. 
Degree of Collaboration 
Subramanyam11 (1993) gave a formula for calculating the degree of collaboration as follows: 
DoC=Number of Multi-authored papers divided by sum of the Single authored and Multi-
authored papers i.e. Number of Multi-authored papers divided by the total number of 
publications. DoC for the publications during 2000-2019= 6805 / (6805+157) = 6805 / 6962 
= 0.98 
Based on this formula, year-wise Degree of Collaboration (DoC) has been calculated and 
shown in the table-10. The DoC counted lowest for the year 2003 has grown over year after 
year and reached highest in the year 2014 (0.99) and continued for the next years. 
 
 8.11 Highly cited papers 
S. 
N. 
Author Department Title Source Citation 
received 
1 Syed, TH. Applied 
Geology 
Satellites measure recent rates of 
groundwater depletion in 









Removal of dyes from 








3 Dutta, S. Chemical 
Engineering 
A review on production, storage 
of hydrogen and its utilization as 







4 Pal, S. Chemistry Enhanced Removal of ACS Applied 231 
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Methylene Blue and Methyl 
Violet Dyes from Aqueous 
Solution Using a Nanocomposite 
of Hydrolyzed Polyacrylamide 





5 Jana, PK. Computer 
Science & 
Engineering 
Energy efficient clustering and 
routing algorithms for wireless 








6 Rai, VK. Physics Upconversion based temperature 
sensing ability of Er3+-Yb3+ 







7 Dutta, S. Physics Defect correlated fluorescent 
quenching and electron phonon 
coupling in the spectral 
transition of Eu3+ in CaTiO3 for 











Physics Luminescence and photometric 













Removal of arsenic from water 
using nano adsorbents and 










A novel opposition-based 
gravitational search algorithm 
for combined economic and 









Table-11: Highly Cited Papers 
The top ten highly cited papers are shown in the table-11. The highest citation received by an 
article is 386 published in the year 2011, was authored by Syed, TH, a faculty of Applied 
Geology followed by second high citation received paper (285) authored by Singh, G. in the 
year 2002, a faculty of Environmental Science & Engineering. Among the most cited top ten 
papers, three papers published by Department of Physics, two paper by Environmental Science 
& Engineering, and one paper by the Department of Applied Geology, Chemical Engineering, 
Chemistry, Computer Sc. & Engineering and Electrical Engineering. Among the top ten highly 




Graph-10: Co-citation Analysis 
The co-citation graph shown above is visualizing the relation between different publications of 
the institute cited together by other papers. The size of the vector denotes the number of 
citations. The different coulour of the nodes indicates different areas of research and the 
connecting thread shows the relationship. 
 9. Findings 
The following observation could be drawn to summarize the productivity of IIT(ISM) 
Dhanbad by manipulating and analyzing the data retrieved from WoS for the period 2000-
2019: 
➢ IIT(ISM) Dhanbad research productivity has grown significantly since the year 2000 
from just 36 papers to 1306 paper in the year 2018 and 1192 papers in 2019. A 
notable increase in research productivity was seen. The year 2018 publication was 
more than square power to the publication of the year 2001 (362=1296<1306). The 
institute research productivity has grown about 36 times since 2001. 
➢ Productivity Per Capita (PPC) in the year 2019 was counted 4.03. The average 
Citations Per Capita (CPC) during the year 2000-2019 was 185.94. 
➢ IIT(ISM) Dhanbad has published 656 (9.42%) papers in open access journals whereas 
6306 (90.58%) in paid access journals. Most of the faculties preferred to publish their 
research output in subscription-based access journals. 
➢ IIT(ISM) Dhanbad has published 5201 (74.71%) research outputs as journal articles 
and 1586 (22.78%) as conference papers. The majority of publications were journal 
articles. 
➢ IIT(ISM) Dhanbad has 2770 (39.79%) papers were published in core engineering, 965 
(13.86%) in Physics, 783 (11.25%) in Chemistry and 323 (4.64%) publications 
Mathematics. The institute has research focus in the field of engineering as well as 
science too. 
➢ DST was the top research funding agency for project-based research, CSIR labs as 
highly collaborative institutions and the USA as the most collaborating country found 
during the year 2000-2019.  
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➢ IIT(ISM) Dhanbad has published 1077 (15.44%) papers in most prolific journals. The 
average impact factor of these journals was 1.789. Among the most prolific journals, 
three journals are from Quartile 1 (Q1), four from Q2, ten from Q3 and seven from 
Q4 journal category. 
➢ Prof. Mandal, A. was counted as the most prolific author in terms of publication 
whereas Prof. Pal S. was identified as the most cited author with highest H-Index 
during 2000-2019. 
➢ The Degree of Collaboration was counted 0.98 for the period 2000-2019 that shows 
publication in multi-authorship was preferred. 
➢ The top-cited paper which has received 386 citations was published in 2002, and all 
other highly cited articles were published since 2011. 
 
 10. Conclusion 
The study explored the research productivity of IIT(ISM) Dhanbad quantitatively. The 
institute publication has increased remarkably since 2000, and it has grown about 36 times 
during 2000-2019. The institute has crossed a long way to upgrade research productivity. The 
researcher should be encouraged to publish in high impact factor journals that may help to 
enhance the quality of research. The publishing journals should be chosen wisely to upgrade 
the research impact. The application-based research should be focused that may help in 
strengthening the citations. The institute should also consider increasing the number of 
international research collaboration as well as receiving research grants from international 
agencies. Several factors may affect the research productivity of an individual as well as 
Institution. The research performance must be taken into account of an individual, but the 
motivational, infrastructural as well as institutional research environment and the 
communication among peers, may also have an impact on the productivity of research. 
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